‘Attachment E . - .
o N . | (excerpt from RFP) -
| lhfbﬁi’;aﬁbi; on Stressors Affecting Priority. Species and Habitats
I'- | Alt eration of F_‘Iqws and Otlllve‘r, Effects of Water Management |
Hydrograph Alterations. Alteration of thehydrograph can have wide ranging effects on -
biological resources due to direct and indirect effects on habitat quantity and quality caused by
changes in flow. Flows may affect aquatic habitat through chariges in depth, velocity, wetted

area, water quality, sediment transport, and other factors. Flow. related stressors on fish; wildlife; . v'

and riparian resources include inadequate flow, flow. variability, seasonal flow changes or flow

timing, stranding dué to'flow fluctuation, lack of flushing flows, lack of attraction flows, lack of ‘

channel forming flows, saltwater intrusion, and other factors. 4

. Changes in the hydrograph are linked to a nuﬁxbe'r of o'thér _S&éssors and pr’océs‘sés inthe
ecosystem, and actions to address these changes may have benefits for related stressors suchas '~

water temperature, hydrological isolation of floodplains, migration barriers, geomorphic process -

constraints, or lack of riparian regeneration potential. -

Restoration actions targeted at hydrograph alterations could include evaluation of watef needs for

fish or wildlife, or assessment/revision of 'water‘:m_anageme‘nt-\opér‘a‘tj_pns._ Category IIl funds

cannot be used for direct acquisition of water. o

Entrainment Direct mortality to fisheries resources occurs as a result of unscreened diversions,

diversions not screened to current standards, inoperable screens, and impingement. The . .
significance of this stressor on a fish population varies depending on the size; location, type,
duration and timing of the diversion. Due 6 the influence of river flows and timing of water . .
diversion on entrainment risk, there is some. linkage between entrainmerit and other water '
management related stressors. - R .

~ Restoration actions targeted atreducing entrainment may include new. fish screens, screen’ .
. rehabilitation, screen improvemients, or alternatives to screening such as consolidationor . .~ .
relocation of diversions. Alternative diversion methods such as in-gravel wells may also serve to

reduce entrainment. -

,Mi‘g_ratiéh barriers or geléys may be 'qauséd by physical

. structures, insufficient flow over shallow areas, inadequate attraction flows, adverse water - ..~ .
quality conditions, delayed floodirig of marshlands, or other factors. Barriers to movementof .

_migrating fish species are a stressor because they may affect the physical condition(e.g., . .

mechanical injury-due to diversions, screens,‘dams, etc.), physiological condition (e.g., spawning -

readiness, smolting, etc.); and/or écblo_gic‘al.st;tu;_(dg.,_pr‘edation risk, run timing, outmigrant- " - .

survival, etc.) of anadromous fish. Barriers to upstream movement may prevent accessto . ..

"BAY-DELTA “ RFP Category lII 1997
—utf BAY.| . g
B, PROGKAM i

E—034553

: upstream 'spaWning' habitat, and delays m upstream migration can increase _prédat'ibn risks and . A L

E-034553



decrease spawmng success In addttlon, straying related to barriers can result in loss of adults to ,
the’ spawmng population if they are unable to locate surtable spawmng  habitat. . ‘ :

. Barners are often associated with other stressors in the system, mcludtng water management

activities and the associated structures and flow changes, and water quahty degradatron related to -
changesmlanduse ' Lo U L

Restoratron actions to address bamers caused by physncal structures water quahty constramts or
hydrological condrtxons could inchide bypass arrangements such as fish ladders, physncal bamer
“ removal, 1mprovements m water quahty, or. ﬂow changes or augmentatlon that prevent st aymg

and allow passage
2. Floodplam and:Mqrshglairg‘Chlanges | -

i Hydrologtcal 1solatlon of the ﬂoodplam or .
marshplam occurs when there is a lack of flow over these areas and/or a lack of return flow tothe |
main channel. The lack of flow functlonally isolates the floodplain from the main channel, and.
preverts eco}ogteally beneficial floodplain and river interactions such as gravel recruitrnent, ﬁne

~ sediment deposition on the ﬂoodp]am, nutrient. mput to the river, riparian zone regeneratnon, L
' woody debris recrultment input, creatron of spawmng habxtat, and, other tmportant processes..

' Reconnection of the hydrologlcal llnk between the river and ﬂoodplam can be addressed through o

a variety of physwal or hydrologlcal changes, mcludmg improved dramage connections between R ‘
floodplains and rivers, altcratxon of the’ ‘hydrograph to facilitate ﬂoodplam mtmdatlon, or ... . W
-restoratxon of hydrologrcal hnks to lustonc ﬂoodplam a.reas . RTINS

: ht lam, Phys:cal 1solatton of the’ ﬂoodplam or. .

marshplain includes habxtat ﬁ'agmentatxon, loss of seasonal and tidal wetlands due to levee

' construction, or other land use changes that physrcally separate | the floodplain or rnarshplam from
the main water channels.” Physxcal 1solatxon of these areas results in habitat discontinuities which
decrease their smtablhty for aquatxc and terrestrial specles Physxcal isolation of the ﬂoodplam

or marshplam is closely lmked w1th hydrologxcal 1solatxon, and related land use stressors on the
ecosystem ’ , . .

Restoration acttons assocxated wrth ﬂoodplam or marshplam habttat could mclude reconnectxon
of the floodplain or marshplam to the water channel to allow a more natural mundatton cycle, .
using setback levees, flood bypass arcas, ﬂoodplatn easements or other rnethods Other actxons
‘ could mclude managed ﬂoodmg of hxstonc ﬂoodplam areas or suttable agncultural lands '

' ent. Fme sedlment replemshment of ﬂoodplam and
, marshplam areas occurs when these areas are inundated by high flows or tidal action. This -
process is mterrupted by xsolatxon of the ﬂoodplam or marshplam, and can result in decreased
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- due
Tecruitment, loss of rearing and spawning habitat, loss of refuge habitat; and decreased food -~ "

food production and diminished n'utrierﬁ cycling due to a lack of fine sediment depositionin .

floodplain or marshplain can also address this stressor.

' vegetated areas. Restoration actions that address hydrologic or physical isolation of the

3 C]tanﬁelforhl:Chﬁl?ges . T v L : .
 Alteration of Channel Form. Alteration of channel form includes foss of shallow water habitat

due to channel reconfiguration, channel decpening, lack of floodplain, degradation of instream- -
habitat conditions, and loss of lotic conditions (free flowing stréam conditicns). These changes .

result in reduced suitability of in-channel or stream corridor habitat for fish and wildlife species

due to changes in hydraulic conditions, cover, predation risk, and other factors. SR
Channel form alterations are géﬁéﬁlly aimed at restoring natural physical processes within the
constraints of a managed system. Projects may include streambed alterations to increase channel

floodplain manipulations. . .

EIMM&CLMLM&Q_& Channel meander is a natural process that contributes to -

creation and maintenance of important aquatic and terrestrial habitat features. Preventing -

- complexity, substrate changes, restoration of sloiigh or mid-channel island complexes, or other -

. channel meander can result in associated stressors such as channel deepening, loss of shallow - ‘l :
" water habitat and channel complexity, reduced gravel recruitment, riparian encroachment, and

bank armoring. Prevention of channel meander is linked to other floodplain stressors, such as |

iso]htioxi of the floodplain, water management activities, changes in the hydrograph, and lack of

- riparian vegetation.

' Actions which-restore channel meander and/or associated natural processes may include . . :

protection of existing riparian belts or creation of new riparian areas, increasing channel
complexity through structural modification, and construction of setback levees.

ation or Elimination of Si and Tributari
to structural changes or water management actions

can lead to a loss of woody debris -

production for fish and wildlife species. This stressor is linked to other floodplain related

_stresscrs such as floodplain isolation, prevention of channel meander, land use changes, and. e
" alteration of" the hydmgrgph. . _ C - S . o

Actions which restore processes associated with tributaries and sidechannels could include main’
channel changes, sttuémral"modiﬁcatipns to habitat in existing channels, or reconnection of® -

isolated channels or tributaties.

it. Reduction of gravel recruitment results in a direct loss of = -

spawning hégbitat,' arid‘thépoienp"al for increased gravel armoring that makes gravel beds less .
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. suitable for spav)ning.- -This stressor is related to 6ther floodplain ﬁfbcessés such as channel

. meander, and water management activities.” The restriction of many riparian areas to sections of -
levee creates a close association between riparian habitat and levee maintenance practices such as . o

meander, and water management actions that affect flood flows and floodplain inundation.

. Accelerated erosion or decreased sediment

transport capacity can result in changes in channel form by increasir g the deposition of fine
sediments in the stream channel. Increased fine sediment loads are ,ften detrimental to salmonid "
species because they decrease the suitability of spawning gravels, and they are a less productive - -

substrate for growth of. ziguatic invertebrates and other food organisms.

: ,Fi'm_é_’s_ediingnt ldédé-ar_e closely linked toland use practices that influence erosion, watershed

management in upstream areas, gravel récruitment, and channel form changes that influence

. sediment transport capacity. Restoration actions related to fine sediment management could

include site-specific or watershed-wide:efforts to decrease sediment input, mechanical removal: o

of existing sediment, or increases in sediment transport capacity due to water management

chéﬁgcs.' X

‘be a stressor on the ecosystem by. reducing food supplies for fish.and wildlife, eliminating -

nesting habitat. Since the riparian zones are typically associated with floodplains and river
banks, they are linked to other stressors such as floodplain isolation, prevention'of channel .

| riprapping“o'r buming. -

‘Riparian :rg:stdratioh projects could include riparian b&rﬁdér'easéniéﬁté; rehabilitation of riparian A

areas, riparian protection plans, land use changes, restoration of adjacent land for buffer zones, .

-and fora‘gin'g‘and nesting habitat. = ¢

4 Water Quality . ..

Ingms_qi&gm;mmgm Inéreased cqntatninént Ioads canbe causéd.- by urban h_mdﬁ', :

agricultural runoff; mine drainage, refineries, wastewater treatment plants, and chet"po:iptv;bx'- L

non-point pollution sources.  They can be a stressor on the ecosystem due to acute or chronic

toxicity on aquatic organisms, including fish, and may be particularly deletérious for younger life

stages of fish that may have longer expostire and higher sensitivity to toxic compounds. .

Increased Contaminant.loads are related 'tolo_thje‘r' stressors in the ,‘system; ihbludixié land use -

é .
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'Gravel recruitment actions may include gravel source identification, spawning gravel acquisition, -
gravel introduction, spawning gravel improvement projects, or measures to increase natural
gravel recruitment. S T : S

f Regeneration Potential. Loss of the riparian zone can

- Shaded Riverine Aquatic (SRA) habitat, reducing channel complexity, and eliminating cover and -
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practices and hydrogr'aph alterations.' i

Contaminant control actxons may mclude 1denuﬁcauon of pollutant sources, evaluanon of .
- effects, remediation, monitoring, or educatton in order to tdenttfy and reduce unpacts on B _
salmomds and other aquatrc resources. ' : o L

m&ﬂm Increascs in salxmty area specrﬁc type of water quallty stressor on ﬁeshwater
ot estuarine species associated with the North Bay and portions of Suisun Marsh and the Delta..
Increased salinity may be due to water management, op~ration of diversions or structures, runoff
etc. Salinity increases are linked to water management nd land use stressors In the North Bay,
_salinity is hnked to hxstoneal land uses , o

Acuons to decrease salinity in freshwater areas eould mclude revtsed land use practtces, ﬂow
alteratlons runoff control or other measures ’ C . ,

MMM Increased mput of nutnents from agncultural runoff

~wastewater treatment, and other sources can be an ecosystem stressor, and may be assocxated -
. with low dissolved oxygen or ‘other water qualxty stressors. In pattlcular, low dissolved oxygen
_ levels can link this stressor to related migration barriers. Restoratton actions whtch limit the
deleterious input of large quantities of nutrients may include agncultural runoff control '
' wastewater treatment ﬂow management in crmcal areas, or other measures ' :

. : Dredgmg can be a stressor on the
ecosystem due to mcreased turbxdlty, contaminant mobxhzatxon, or.associated. dredge spoil |

_ disposal issues.- In some cases, turbtdlty and contaminant mobilization can result in acute or

- chronic toxicity problems for aquatic specxes ‘Larid based dredge sporl dtsposal may | have

assoctated terrestnal habttat unpacts on plant and wxldhfe specxes : _ o

- Dredgmg related restoratlon actlons may address methods for controllmg turbtdlty effects
" preventing mobilization of toxic ‘compounds, facllxtatmg safe dredge spo:l dtsposal or . .
developmg beneﬁcxal uses for dredge spoxl . S

5 - Water Temperature»

High water temperatures are a stressor on many cold water aquatle spec:es, and may be caused
by lack of riparian. shade; lower ﬂows, increased water surface area, warm water mflow, or other
factors. Warm water temperatures can adversely affect spawning or rearing habttat, especnally
for salmomds Since high water temperature can affect multtple life stages of a species, its
impact on the egg, fry, and smolt hfestages of salmomds can result i ina substantxal cumulattve -

mortalxty effect

. Water temperature is closely correlated to aif temperature in many cases, but may'be~he'at"ily.-

—— RFPCa.:iegqrle'J?ﬁ o
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mﬂuenced by the related stressors of hydrograph alterauon (pamcularly below large reservoxrs) ,
“or lack of riparian shade. : . | | . o ‘

Water temperature related actlons not included as pan of hydrograph alteratlons or npanan
revegetation may include increased modelmg or monitoring work, and evaluatxon of addmonal
temperature management optlons o : (

6. Undes:rable Species Interactw'ns |

. Introdue. on of new exotnc specxes can occur. ﬁom ballast
‘water discharge, inadvertent release of exotic species, or mtentxonal mtroductlon of exotrc '
- species for other reasons. Exotic species represent a predatory and eompetmve threat to native
species, and can compromise beneficial uses of natwe fish, wildlife, and plants. -Control of
exotic species introductions is closely lmked to edueatronal efforts associated with human . -
" disturbance of the ecosystem. In addition, an overall i improvement in ecosystem health can
decrease the system s vulnerabxhty to colomzatnon by exot:c specxes :

Actions whrch address xntroductron of exotxc specres may be regulatory or educatronal in nature
"and mav mclude specrﬁc actlons armed at preventmg new exotrc speexes mtroductrons

Elevated Pre ‘at"“' 1 2 ‘ Predatxon and competmon are natural mortalxty

factors that may have an unnaturally srgmﬁcant effect on native fish populations when they are - I

. ‘intensified by mtroduced species, habitat changes that favor predators or introduced. specres or . ‘ :

other changes that increase the vulnerabxlxty of the. prey ‘Elevated losses of native specxes may - : "

~occur due to striped bass predat:on othér mtmduced predatory species, competition for nest sites
by introduced bird specres competmomfor foed resources by. mtrodueed fish or mollusk species,

-and other factors: Tl'ns stressor is dtrectly related to: mtroductlon of exotic species, and to water

. management actlvmes or land use actxons that may alter habxtat condmons in favor of predators :
' or mtroduced competrtors o SRR : : e L

Predator or competxtor control actxons may mclude control or eradxcatton programs habttat
. modifications to decrease unnaturally hxgh predation, or research projects related to exotrc
specxes control _ . : ‘ .

B qup_emlgn_ﬁ:gm_lnmmgm Competmon from mtroduced plant species may mclude |

invasive aquatic plants such as Hydnlla, invasive npanan zone plants such as Arundo, or -

~ invasive salt marsh plants ‘These species can onteompete native speexes that provide a better

food supply for native fish and wildlife : specxes or they can be so prolific that they create

_ problems for other beneﬁcnal land and water uses such as agneulture ‘water supply, or
“navigation. Tlus stressor is dxrectly related to mtroductxon of new exotic specxes

.Mlmmtzrng deletenousxmpacts ﬁ'om,'.exotlc plant spee_ies may _involve eontrojl_: efforts, .
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- and management, orother measures.

eradication programs, education programs, or other measures.
7. Adverse Fish and thdl(fe Harvest Iﬁp@c‘ts ‘

Fish and wildlife harvest is a direct mortality factor which can have adverse eﬂ'ects atthe
population level under certain circumstances. These circumstances may include ocean and

freshwater overharvest (particularly in cases of depleted salinon nins), poaching, or inadequate

fishing regulations related to size limits or fishing locations. Poaching of migrating adult salmon

after they have entered the tributaries can be particularly detrimental, since most of tlme ﬁsh -

 would have successfully spawned nd contributed to greater smolt production. -

Pbténtiai‘mstdrétiqxi actions may bc re‘l'at'edl. to ei_thcr legal or illegal h&vcst, and could iﬁélﬁdg

 research projects, or improved management tools or techniques.

8. Population Management

Population management stressors iriéludc_ mig’raio'ry pathway changes caused by physical

(c.g., water diversion or barriers) or biological (e.g., genetic) factors, and inadequate reproductive

_capacity due tosmal} or non-existent spawning populations. These stressors can result in B

Population management actions éou]'d_'ix_xcluac, genetic investigations related to'wil_d stocks; ;

~actions to improve monitoring, sampling, or management of stocks: and establishing or '
'f‘supp}'cmcntin_gfsalmpp populations, LS ‘

9. Land U;e

Grazing. Grazing is a land use stressor that may be manifested as a loss of riparian habitat, . -

increased erosion, or decreased water quality that can adversely affect beneficial uses of the o

ecosystem, and impair the suitability of fish and wildlife habitat. Grazing is related to other o L

stressors in the ecosystem, including other land uses and water quality,

Actions "hdd,rssin'g""'probletﬁs ‘rcl.'ated to gmzmg may include land use bhang&s,‘ fencx;ng, étoéioh L

control projects, déve'IOpm_en_t of easements, water quality control actions, Wwatershed planning - Co

g

Gravel Mining. Gravel mining is a land use stressor that can resul i decreased gravel

recruitment, increased fine sediment input, decreased quality of spawning and rearing habitat, -

‘increased predation due to gravel pits, warmer water temperatures, stream channel mstabxhty, L

I et
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and deleterious changes in channel forr’n.' These 'chan'ges can reduce the suitability of mstream i
physxcal habitat for many species, and may cause associated water quality problems ‘Gravel ‘
" mining is hnked to other land use actions, as well as ﬂoodplam isolation stressors. '

Actions addressmg rmpacts assocxated with gravel mmmg could mclude channel stablhzatxon o
measures, spawning gravel augrnentatron, erosion control measures, land use changes, alteration e
‘of xmmng practices, preventlon of gravel plt capture by the stream or other measures ' ‘

' Qmamxug& Urbamzatlon of the watershed may lead to loss of rlpanan habrtat, habltat
fragmentation, drainag: of wetlands, encroachment into thie floodplain, pollutant runoff, and
other impacts on the ecosystem ‘These stressors result in decreased habitat suitability, and can’
impair other beneficial uses of the system dueto changes in water quahty or needs formore . -
intensive water management (such as flood control actions). Urbamzatxon is related to other land
use stressors as well as water quahty issues and ﬂoodplam rsolatron ~ :

" Restoration measures, almed at urbamzatron 1mpacts may be regulatory, educatlonal planmng
oriented, or related to land acqursmon : . .

Forestrv and Ao; ncultura Pragtmes Porestry and azncultural practrees in the watershed can be
 stressors due to conversion of ﬂoodplam to agncultural use, land subsidence, mcreased erosion, ©
loss of l.aanat complexl'v and water quahtv degradation. ‘This can result in decreased sultablhty
of an area for fish and wildlife habxtat water supply, agnculture or other beneﬁcxal uses. o
F orestry and agricultural practices are related to other land use stressors, as well as water quahty ‘
concerns and floodplam 1solat10n - : s o ' '

o Restoratron actrons related to these practrces may be sxte-specrf c or watershed-wrdc, and may
- include planmng efforts, educatronal pro"rams. acqumng easements or buffer zones, or
.-developmg techn-cal mamgement practmes . , :

10. Amf icial Propaglmon of Fuh j

' Artlﬁcral propagatxon of ﬁsh can be a stressor on the wnld populatxon due to genetxc changes and
related fitness concerns assocrated with: hatchery managemient, run or stock hybridization, altered
timing of runs, effects of smolt releases on wild ‘populations, introduction of pathogens, - .
incidental. spring run mortahty, increased striped bass populatlons, and other factors Amﬁclal
propagation actrvmes are related to. overall populatron management stressors S

Restoratron actlons related to amﬁclal propagatton could mclude evaluatnon of exxstmg hatcherv
‘operations, assessment of new hatchery needs, or studies of hatchery impacts and. beneﬁts
. Hatehery expansxon planmng is not mcluded in, the 1997 Category 1 fundmg cycle

11. Human Dzsturbance. o

A T KPP CaegonyTI997 . g
== .. . e

”””” E—034560
E-034560



Human disturbance of fish and wildlife populations or habitat by anglers, boaters, and other .
recreational users could include disturbance of nest sites, trampling of salmon redds, and boat .
wake damage to.SRA habitat. The disturbance can lead to habitat degradatlon and adverse s
effects on fish or wlldhfe populauons N . . ‘

Restoration actxons addmssmg other strasoxs can be made more eﬂ'ecuve by mplunenung
associated education or other actions to limit human disturbance, ‘The education actions could
~ serve to increase overall pubhc awareness, or may target part:cular audiencés to modify behavior.

12, Wi!dﬁ

ledﬁre isa potentxal stressor on the ecosystem due to the assocxated loss of habltat, partxcularly e
* in riparian zones. Ecosystem stress related to firé may be intentional, as in the case using fire for
clearing levees, or it can be related to mcreased ﬁ'equency of ﬁre in npanan zones near urban
areas. . . _ :

: Restoratxon actlons related to fire management may include dcvelopment of altematwes to usé of
fire for le_vec maintenance, and control of ﬁre w1thm riparian comdors (particularly in urban

areas)
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